The effects of the generalized uncertainty principle(GUP) on the cosmological constant problem are discussed in the Schwarzchild-deSitter spacetime, through studying the corrections to its thermodynamics. We derive the correction to the Hawking temperature of the cosmological horizon, by a heuristic method enlighten by Ref. [1] . The logarithmic correction to the Bekenstein-Hawking entropy is also obtained. For an ordinary star(not a black hole), the probable ratio of the vacuum energy to the total energy within the cosmological horizon is 2/3, which about coincides with the evidences from the astronomical observations. For a black hole, the ratio tends to decrease. A relation between the energy density and the length of system is put forward for understanding the smallness of the cosmological constant, Bekenstein's entropy bound and the cosmic censorship conjecture.
Although the quantum theory of gravity is still not perfect, some features of quantum gravity appear and correct some well known laws of physics. For example, taking into account the gravity, the Heisenberg's uncertainty relation should be changed as follows [1] - [11] ∆x ≥ 1 ∆p + λ(∆p),
which means a minimal length 2 √ λ, and λ is of order of the Planck area, l 2 p ∼ G. The second term on the right hand side of (1) , implying the UV/IR correspondence [12] , is first derived from the string theory [2, 3] , where the scattering amplitude of the high energy string is investigated. Obviously, UV/IR correspondence agrees with the feature of a string: the energy increase with its length. Some Gedankens [4] - [6] verify this correspondence and the its algebra is investigated [7, 8] . Some effects of the generalized uncertainty relation have been investigated by [11] , such as the deformation of the spectrum of the black body radiation, the convergency of the vacuum energy(however, it is still 10 120 multiples of the observation). In fact, [10] first point out the deformation of the black body radiation due to the GUP. However, [10] gives a equation of the state density different from [11] and the vacuum energy is still divergent. Furthermore, the quantum correction to the entropy of a black hole is investigated by the new state equation in [11] and the divergence appearing in the brick wall model [13] is removed [14] .
Cosmological constant("Λ") problem is a challenge to the theoretical physics. As the vacuum energy density, the natural value for Λ will be order of the square Planck mass, ∼ m 2 p [15] . However, the current astronomical observations show
We can treat Λ as the "effective vacuum energy" or "effective cosmological constant" by introduction of the "bare cosmological constant" on the left hand side of Einstein's equation. However, this is required to cancel the natural value for Λ with unintelligible accuracy, namely, "fine turning". What is the mechanism of such fine turning? In the Euclidean quantum gravity, the transition amplitude between two field configurations on different two hypersurfaces, becomes divergent when Λ → 0 [15] . Hawking therefore argues that Λ is probably zero. Furthermore, the effects of wormhole also lead to the vanishing of Λ [16, 17, 18] . However, the evidences for the accelerating universe imply a positive cosmological constant [19] 1 . It is believed that quantum gravity can solve the cosmological constant problem. If GUP is the reasonable segment of quantum gravity, it should lead to some good consequences and qualitatively explain the smallness of cosmological constant, at least at the phenomenal level. The aims of this Letter are to investigate the effects of the GUP on the thermodynamics of the Schwarzchild-deSitter space and hope to enlighten us on the cosmological constant problem.
Let us start from the Schwarzchild-deSitter geometry
where Λ is the effective cosmological constant which corresponds to the effective density of vacuum energy, Λ/8π. 2 The cosmological horizon r c is located by the following equation
The mass is expressed as
and the surface gravity at the horizon is given by
where we have use Eq. (5), and κ c is identified as the temperature of the cosmological horizon, T c = κ c /(2π) [20] . We can easily verify the following equation
where Λ is treated as a variable, V = 4πr 3 c /3 is the volume of the SchwarzchilddeSitter space [21, 22] . Note that Eqs. (4)- (7) are almost valid to the black hole horizon if r c is understood as the radius of the hole's horizon, only the definition of the surface gravity is changed by a minus sign. For clarity, r c denotes the cosmological horizon and r + means the black hole horizon.
Eq. (7) cannot be regarded as the first law of the thermodynamics because of the "negative temperature". Furthermore, M is not necessarily the mass of a black hole. If there is an ordinary star no Hawking radiation, M is not a thermal quantity related to the Hawking radiation. However, we notice that the vacuum energy from Λ is given by
then (5) can be rewritten as the following
This is the total energy (denoted by E 0 ) within the cosmological horizon, including the energy of the matter and vacuum energy from Λ. Considering the conservational total energy inside the cosmological horizon, we have
and leads to the first law of thermodynamics of the cosmological horizon
The second term on the right hand side of above equation is attributed to the change in vacuum energy density and means the variation of the ratio of vacuum energy to the matter. Analogous to the chemical thermodynamics, it can also be attributed to the chemical potential for the 4-Volume of the Euclidean deSitter space [21, 22] . Thus, the inverse temperature and the Bekenstein-Hawking entropy are given by respectively
The preceding discussions don't involve the correction of the GUP to the temperature of the Hawking radiation. The strict discussion on this requires a field theory dominated by GUP. Here we discuss this by a heuristic method enlighten by Ref. [1] where Adler et al first consider the effects of GUP on the thermodynamics of a Schwarzchild black hole. They also suggest that GUP prevent the black hole evaporating completely and lead to a remnant with Planck mass. In [1] , the temperature of the black hole, as the characteristic energy of the Hawking radiation, ∆E ∼ ∆p, is required to satisfy the position-moment uncertainty relation (1). ∆x is identified as the radius of the hole, r h . The modified temperature reads(updated by a constant factor)
which returns to the well known result
as λ → 0. However, the argument of [1] is only valid to the Schwarzchild black hole. For instance, the temperature of a Schwarzchild-deSitter hole is given by
where r + is the radius of the hole. Obviously, (15) is different from (13) or (14) . Let us look at the generalized time-energy relation [5] ∆t
which means a minimal time element of order of the Planck scale (∆t) min = 2 √ λ. Solving (16), we have
In the limit λ → 0, above equation should return to the usual time-energy uncertainty relation
we therefore only take the sign "−" in (17) . The Hawking temperature is proportional to the surface gravity κ, which corresponds to an imaginary period β = 2πκ −1 . However, the temperature, as the energy uncertainty of the hole and the characteristic energy of the particles emitted from the hole, should satisfy (18) . Compared with T = β −1 , ∆t should be understood as the imaginary period of the time β, in the Euclidean section of the hole. Thus, taking into account GUP and substituting β for r h in (13), we obtain the modified temperature as follows
We can also discuss the modified temperature by another way. It is well known that the Hawking radiation is the quantum effect and the temperature is related to the Planck constant,h. When taking the Units G = c = 1, Hawking temperature is given by
Recalling the usual uncertainty relation, ∆x∆p ≥h, we define an "effective Planck constant",h
. Eq.(1) is therefore rewritten as ∆x∆p ≥h ′ . The effect of GUP can be taken into account by substituting the "effective Planck constant" forh, namely,
Eq. (20) is modified as
We obtain Eq.(19) again, when identifying the characteristic energy ∆E as the temperature T . The corresponding entropy is given by
where the integration is done at constant Λ. From (11), (19) and the relation β = 2πκ
c , we obtain
Considering the maximum entropy, δS = 0, we have
which results in
Substituting it into (5), we obtain
However, Eq. (26) is only valid for the existence of an extreme black hole whose horizon coincides with the cosmological horizon, r + = r c . This can be checked by Eq. (5) and the similar equation for black hole. On the other hand, following Eqs. (24)- (26), we can also show that the hole's entropy approaches its maximum when Λ = r
−2
+ . This is an extreme black hole with zero temperature. It means the probable ratio of vacuum energy in Schwarzchild-deSitter space is 1/3, when two horizons coincide together. The maximum entropy is given by
Although the maximum entropy is an unattainable limit because the third law of thermodynamics forbids the vanishing temperature, it indicates the direction of the evolution of Schwarzchild-deSitter spacetime. What is the situation when there is not a hole but an ordinary star? Let us look at Eq. (24), we obtain
where β 2 >> 4λ. The first term is the Bekenstein-Hawking entropy, and the second term
is the correction due to GUP. Substituting (6) into (30), we have
The entropy is obviously related to the cosmological constant. When fixing r c , the entropy changes with Λ. In other words, when the total energy is fixed, different ratios of Λ to matter make the entropies different. However, the most probable ratio will make the departure from the maximum entropy minimal, in order for the minimal entropy production principle to be maintained. We therefore obtain
which is obtained by setting
The logarithmic correction to the entropy is obtained, as well as the black hole [23] - [26] . Substituting (33) into (5), we have
which about coincides with the evidences from the astronomical observations, (Ω Λ , Ω m )=(0.7, 0.3) [19] . Above discussions ignore the entropy from the matter, since this part is very much less than the contribution from the cosmological horizon. Furthermore, it is important and reasonable to suppose the entropy of matter to be independent of the vacuum energy. Thus, the final result cannot be changed even if taking into account the entropy from the matter. For simplicity, the matter is supposed to be in the pure state with vanishing entropy.
What can the GUP tell us some others? In the realm dominated by the UV/IR duality, which means the ultra high energy, we have ∆t > λ∆E,
the luminosity (or the energy loss rate) of a system reads
On the other hand, the energy loss rate reads
where ρ is the energy density of the system, A, R are the area and the length of the system, respectively. From (36) and (37), we obtain an inequality which associates the energy density with the length of the system, up to a constant coefficient
It leads to
This is an evidence for the cosmic censorship conjecture: for a naked singularity, the horizon is destroyed and the length of the singularity is at most of order the Planck length, R ∼ √ λ. It will violate the bound (39). On the contrary, black holes own the horizons, R ≥ 2GE, satisfy (39).
When Bekenstein proposed his famous entropy bound [27] S ≤ 2πER,
he didn't take into account the gravity. We need a bridge to associate the Bekenstein bound with the holographic bound [28, 29] 
where G is Newton's constant. Eq. (38) is such a bridge. Substituting it into Bekenstein's bound, we have
Furthermore, from (38), we can obtain the small vacuum energy density,
, if R is regarded as the length of the universe,
where t 0 is the age of the universe and H 0 is the present Hubble parameter. In summary, We discuss the effects of the generalized uncertainty principle on the thermodynamics of the deSitter space and the cosmological constant problem. Enlighten by Ref. [1] , we derive the corrections to the temperature and entropy of the cosmological horizon by a heuristic method. The logarithmic correction to the Bekenstein-Hawking entropy is also obtained. For the star, closing to the maximum entropy, the probable ratio of vacuum energy to the total energy is 2/3. For the black hole, the ratio will decrease. Although this model does not describe a real universe, the qualitative result is believed to be valid to the Robertson-Walker geometric. After all, the ratio of the vacuum energy cannot be changed essentially by changing the distributing of the matter. We may conclude that the probable cosmological constant is of order of the density of the matter in the universe.
The generalized uncertainty principle leads to a bound on the energy loss rate for any system. A relation between the energy density and the length is suggested and utilized to explain the small cosmological constant. It is also an evidence for the cosmic censorship conjecture because the appearance of a singularity will violate this relation.
We notice that the formation of the black hole tends to decrease the weight of the vacuum energy. This implies that the properties of the background are influenced by the black hole. The black hole leaves its impress on Λ and shows a sign of the nonlocality. Why so? We guess it is associated with the black hole information puzzle [30] : can the unitarity of quantum theory be maintained during the evaporation of a black hole? The solution to this puzzle requires a nonlocal field theory(such as string theory) [31] . Recently, it is argued that the thermal radiation and the entropy of the black hole arise due to decoherence. Namely, there exist correlations between the hole and its environment [32, 33] . If so, as the environment surrounding the black hole, the deSitter space should be impressed by the black hole formation. Quantum decoherence, due to random interactions, will cause Λ decay and the matter increase.
